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© Mobile vehicle and method for handling paper rolls. 



© A mobile vehicle (10) is provided with a cradle 
(21) that can be tilted or rotated. The cradle (21) can 
also be raised and lowered. The cradle (21) has 
leaves (22, 23) which are upwardly and outwardly 



sloping to handle a large cylindrical paper roll (R) by 
allowing the roll (R) to roll down and center itself in 
the cradle (21). 
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Field of the Invention 

J* 1 

This invention pertains to paper roll handling 
apparatus of the type used in printing pressrooms 
or warehouses for storing and handling large cylin- 
drical paper rolls. The invention has application 
also for handling other noncyclindrical objects such 
as newspaper bundles. 



Description of the Prior Art 

Printing presses for use in making newsprint or 
other printed materials utilize large numbers of 
paper rolls during the printing operation. These 
paper rolls are held in spokes of reels adjacent the 
printing press. Generally, a paper roll at one of the 
positions in the reel is being used by the printing 
press. Two or more additional rolls are mounted on 
the reel in reserve positions to be moved into use 
position when the existing paper roll in the printing 
press is consumed. The handling of these large 
paper rolls, which can weigh 4.000 pounds and be 
up to 50 inches in diameter and 55 inches in 
length, is difficult since the rolls will tend to roll if 
carried on their cylindrical surface and are equally 
unstable if carried in their vertically upright posi- 
tion. 

A new technology has been developed which 
carries these paper rolls on automatically guided 
vehicles. These vehicles will pick a roil up at a 
warehousing location and deliver it either directly 
into the reel at the printing press or to a transfer 
cart adjacent the printing press. The transfer cart 
carries the roll further into the position adjacent the 
reel of the printing press. In both of these roll 
handling situations, it is desirable to be able to load 
and offload the rolls either from the automatically 
guided vehicle or the transfer cart in an efficient 
and automated manner to reduce the cost of stor- 
ing and handling the paper rolls. 

For purposes of brevity, the term vehicle in this 
application shall mean a cart, an automatically 
guided vehicle, or any other type of roll handling 
vehicle. 

It is an object of this invention to provide a 
vehicle that can receive or discharge a large paper 
roll by tilting the roll support surface on the vehicle. 

It is another object of this invention to provide 
a mobile vehicle that can both roll a cylindrical 
paper roll on and off vehicle and can also rotate a 
horizontally positioned roll about a vertical axis. 

Basically, these objects are obtained by provid- 
ing a mobile vehicle with a roll support cradle. The 
cradle has upwardly and outwardly flared opposite 
leaves for guiding a horizontally positioned cylin- 
drical roll into a central position using gravity. The 
cradle is then moved in various directions so that 



the leaves can be raised or lowered. In one pre- 
ferred embodiment, the opposite leaves can be 
raised or lov/ered relative to one another so that 
one leaf can be raised or lowered relative to the 

5 other, allowing a roll to be rolled off the cradle or a 
roll rolled onto the cradle. In one embodiment, the 
leaves can also be moved simultaneously in the 
same direction to simply raise or lower the cradle. 
In one embodiment, the cradle also is mounted 

70 on rotary bearings so that the cradle can be rotated 
about a vertical axis to reposition the free end of 
the web of paper of the roll for discharge either 
clockwise or counterclockwise. The cradle can be 
locked in a desired rotary position by a releasable 

75 detent. Preferably, the cradle will become automati- 
cally locked into position when the desired rota- 
tional position is reached. 

By providing a cradle of the type described in 
which the leaves can be raised or lowered indepen- 

20 dently, a roll can be easily transferred from one 
vehicle to another. To discharge a roll, one leaf is 
raised relative to the other until gravity rolls the roll 
off the cradle. To catch a roll that is being deliv- 
ered to the vehicle, one leaf is moved relative to 

25 the other but with both leaves being raised so that 
the roll will roll down one leaf, partly up the other, 
and back and forth until it centers itself in the 
cradle. By using the rolling technique for moving 
rolls from one vehicle to another, the delivery, 

30 onloading, or offloading of these vehicles can be 
made automated without the intervention of forklift 
carriers or other devices for providing the transfer 
from one vehicle to another. 

35 

Brief Description of the Drawings 

Figure 1 is a fragmentary side elevation of a 
vehicle embodying the principles of the invention. 
«o Figures 2 and 2A through Figures 6 and 6A 

are operational schematics showing the cradle in 
various positions. 

Figure 7 is a schematic detail of a detent 
mechanism for locking the cradle against rotational 
45 movement 

Figure 8 is a schematic layout of a typical 
printing press facility. 

Description of the Embodiments 

50 

As best shown in Figure 8, a typical printing 
pressroom layout shows a mobile vehicle such as a 
cart 14 movable from a discharge station 11 to a 
printing press location 12. An automatically guided 
55 vehicle 10 runs on an embedded track 16 which 
track continues on through a paper roll storage 
warehouse or the like. It should be understood that 
the principles of the invention described and 
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claimed herein apply equally whether the mobile 
vehicle is the cart 14 or the automatically guided 
vehicle 10. - > 4 

For the purposes of this description, the details 
of the vehicle 10 will be described. As best shown 
in Figure 1, the vehicle 10 includes a frame 18 
mounted on wheels 20 (Figure 8). A cradle 21 is 
formed from a right leaf 22 and a left leaf 23 
forming a somewhat shallow n U" shape. A roll R 
having a central axis 26 is illustrated in Figure 1 In 
phantom lines centered on the cradle. In the posi- 
tion shown the roll will center itself by gravity into 
the center of the cradle. 

The cradle can be tilted or elevated, as shown 
in Figure 1. For this purpose, the cradle is provided 
at either end with sets of right-hand links 30 and a 
left-hand links 32 (Figures 1 , 2, and 2A). The links 
are pivotally connected at first ends to the cradle. 
The opposite ends of the links are connected re- 
spectively to eccentrices 34 and 36. The eccen- 
trices are rotated by a motor and belt drive 37. The 
motor and belt drive simultaneously rotate two in- 
put shafts in opposite directions. Conventional 
clutch-brake transmissions convert the rotational in- 
put from the shafts 38 and 39 into various motions 
of the eccentrics to position the leaves of the 
cradle. 

Various operating conditions for manipulating 
the leaves are shown in Figures 2 and 2A through 
Figures 6 and 6A. In Figures 2 and 2A, the input 
shafts are disengaged by the clutches 72 and 74 
while the leaves are held stationary by brakes 76 
and 78. 

In Figures 3 and 3A, the brakes are released 
and the leaves are raised simultaneously at the 
same speed. 

In Figures 4 and 4A, the leaves have been 
elevated to their highest position, and the brakes 
re-engaged. 

In Figures 5 and 5A, the leaves are being 
driven downwardly simultaneously at the same 
speed. 

In Figures 6 and 6A, the brake 78 is set while 
the brake 76 has been released. Clutch 72 is 
engaged while. clutch 74 Is released. In this con- 
dition, the left-hand eccentric 36 remains stationary 
and the right-hand eccentric Is rotated, for exam- 
ple, counterclockwise. This causes tilting of the 
cradle by raising the right-hand leaf. Obviously, 
either leaf can be raised or lowered independently 
of the other. 

Mounted in a track 40 in the center of the 
frame 18 is a slide 42 having a roller 43. The slide 
is coupled to the cradle. The lower end of the slide 
and roller 43 can move only in the vertical direction 
and becomes the pivot point for tilting the cradle. 

By rotating one link relative to the other, one 
end of the cradle will be lowered or raised relative. 



to the other end with the cradle pivoting about the 
roller 43. Thus, as shown in one phantom line 
position T in Figure 1, the right-hand eccentric 34 
is- rotated counterclockwise, causing the right-hand 

5 link 30 to raise and the right-hand leaf 22 to be 
tilted. This will cause a roll to roll by gravity off to 
the left of the cradle. 

In an Intermediate position, as for example 
shown by the T1 in Figure 1 , the cradle can be set 

10 to receive a roll. The roll will be rolled off another 
vehicle onto a slightly elevated left-hand leaf. It will 
then roll clockwise to the right rolling down past the 
center of the cradle and partially up the right-hand 
leaf. The roll will then roll back and forth partway 

15 up the leaves until it centers itself in the cradle. 

For transporting the rolls, the cradle is moved 
into a lowered position with the roll centered and 
lowered. 

The eccentrics 34 and 36 can be moved in 

20 either direction relative to one another so that of- 
floading and onloading of the rolls relative to the 
cradle can occur from either the left-hand or right- 
hand direction. By moving both links simultaneous- 
ly, the cradle can be moved vertically up or down. 

25 Preferably the cradle also is provided with a 
set of bearings 50 to enable the upper half of the 
cradle to rotate relative to the lower half. The 
rotation can be done manually or by a powered 
rotational device. 

30 As best shown in Figure 7, a detent 60 is 
spring biased by a spring 62 into the upper posi- 
tion. The detent is received in an aperture 63 in the 
upper half of the cradle. A solenoid 64 can elec- 
trically retract the detent from the opening 63. The 

35 bottom surface of the cradle at 66 is sloped so that 
once the detent is released by the solenoid and the 
upper half of the cradle has begun to rotate, the 
solenoid can be deenergized. The detent will then 
move up and rest against the sloped surface of the 

40 cradle. As the cradle makes 180 degrees of rota- 
tion, a second aperture on the other side of the 
cradle will then automatically become aligned over 
the detent. The spring will then automatically set 
the detent back into the aperture to lock the cradle 

45 against further rotation. 

As Illustrated and described, the vehicle shows 
the tilting and rotational capabilities. While the pre- 
ferred embodiments have been described in the 
drawings, it should be understood that variations 

so will be apparent to those in the art. Accordingly, 
the invention is not to be limited to the specific 
embodiments illustrated in the drawings. 



55 Claims 

1. A mobile vehicle for handling large cylin- 
drical paper rolls, comprising: 
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a roll support cradle on said main frame, said 
cradle having a central recess, formed <by upwardly 
and outwardly diverging flared opposite elongated 
leaves for supporting the guiding a cylindrical roll 
to roll along the leaves and center itself in the 6 
central recess of the cradle when lying on the 
cradle with the roll central longitudinal axis horizon- 
tal; 

said main frame having a central cradle support 
track for pivotally supporting said cradle; to 
means for manipulating the cradle so that the 
leaves can be raised or lowered; and 
wherein each of said leaves can be raised or 
lowered in different directions relative to each other 
and on opposite sides of said central support track 15 
for tilting the cradle and thereby rolling a paper roll 
onto or out of the cradle central recess from either 
lateral direction relative to said central support 
track, and the leaves of the cradle can be moved 
laterally with respect to the central support track. 20 

2. The vehicle of claim 1 wherein said leaves 
can be raised or lowered simultaneously in the 
same direction for elevating or lowering the cradle. 

3. The vehicle of claim 1 , including means for 
rotating said cradle about a vertical axis. 25 

4. The vehicle of claim 2, including means for 
rotating said cradle about a verticle axis. 

5. The vehicle of claim 6, including detent 
means for releasibly locking the cradle against 
rotation about the vertical axis. 30 

6. The method of conveying and transferring 
large cylindrical paper rolls onto or off of a vehicle, 
comprising: 

positioning a cradle having opposite upwardly di- 
verging leaves adjacent to a large cylindrical roll; 35 
positioning the leaf closest to the roll so that its 
outer end is higher than its inner end but is lower 
than the outer end of the leaf furthest from the roll; 
rolling the cylindrical roll onto the adjacent leaf and 
allowing the roll to roll down the adjacent leaf and 40 
partly up the leaf initially furthest from the roll; and 
allowing the roll to continue to roll between the 
leaves until it rests between the leaves. 

7. The method of claim B, including the step of 
removing the roll from the leaves by tilting the as 
leaves until one leaf is lower than the roll allowing 

the roll to roll off the lowered leaf. 

8. The method of claim 7, including the step of 
rotating the paper about a vertical axis to relocate 

the end of the web of the roll of paper. 50 
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© Mobile vehicle and method for handling paper rolls. 

® A mobile vehicle (10) is provided with a cradle 
(21) that can be tilted or rotated. The cradle (21) can 
also be raised and lowered. The cradle (21) has 
leaves (22, 23) which are upwardly and outwardly 



sloping to handle a large cylindrical paper roll (R) by 
allowing the roll (R) to roll down and center itself in 
the cradle (21). 
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